Incorporation of sulfate into sulfated proteoglycans by isolated chicken chondrocytes was inhibited up to 74% by transformation with the Rous sarcoma virus, and a similar inhibitory effect was observed on acetate incoration into chondroitin sulfate. Slower sedimenting sulfated proteoglycans appear after the viral transformation. The ratio of chondroitin 4-sulfate to chondroitin 6-sulfate in these slower sedimenting sulfated proteoglycans was different from that of normal chondrocytes, but the chain lengths of sulfated glycosaminoglycans produced by normal chondrocytes and transformed chondrocytes were not significantly different. Chondrocytes were also infected with a temperature-sensitive mutant of RSV, ts LA24, which has a temperature-sensitive lesion in the transforming gene. Hyaluronic acid production by these cells was increased, and the slower sedimenting sulfated proteoglycan was produced only at the permissive temperature.
hyaluronic acid by these cells was observed upon transformation by RSV ts LA24. In our previous studies (1) (2) (3) (4) (5) , attempts had been made to correlate cell transformation with dedifferentiation, and the effect of transforming gene products on the maintenance of differentiation (2) was studied. In our continued effort to understand the effect of viral transformation on the differentiation of specific cells, we have turned our attention to the synthesis of sulfated proteoglycans and hyaluronic acid by chicken chondrocytes transformed by RSV. It had been shown that chondrocytes synthesize sulfated proteoglycans specific for cartilage and the recent study indicated that the sedimentation behavior of sulfated proteoglycans appears to vary depending on the stage of differentiation of the chondrocytes (6) . These results indicate that the analysis of sulfated proteoglycans may provide a useful marker for the stage of differentiation of chondroblastic cells.
In this communication we report that, when chicken chondrocytes are transformed by RSV, the amount of inorganic sulfate incorporated into sulfated proteoglycan is markedly reduced. In addition, sulfated proteoglycans synthesized by transformed cells are qualitatively different from those of normal chondrocytes, which suggests that a core protein of slower sedimenting sulfated proteoglycan may be changed to a different protein upon transformation. This is consistent with the notion that cell transformation causes dedifferentiation (1) (2) (3) (4) (5) .
MATERIALS AND METHODS
Labeling of Chondrocytes. Chondrocytes and RSV-transformed chondrocytes were prepared as described (1 6 or 24 hr. The celllayer was then washed three times with minimum essential medium, and labeled proteoglycans were isolated from the cell layer as well as from the medium according to Kimata et al. (7) .
Analysis of Glycosaminoglycan by Chondroitinase ABC and Hyaluronidase Digestion. After the final precipitation with ethanol, the proteoglycans were suspended in 0.9 ml of 0.1 M Tris-HCI, pH 8.0/7% ethanol containing 1 mg of Pronase and incubated for 24 hr at 410. The mixture was then boiled for 5 min and centrifuged; 0.7 umol glucuronic acid equivalents of chondroitin 4-sulfate, chondroitin 6-sulfate, and hyaluronic acid were added to the supernatant. After digestion, the glycosaminoglycans were washed by repeated precipitation with ethanol to eliminate labeled small molecules produced by Pronase digestion and dissolved in 230 ,l of 0.15 M NaCl/0.3 M Na acetate, pH 6.0, containing 30 units of Streptomyces hyaluronidase (Amano Co., Nagoya, Japan). After the completion of the hyaluronidase digestion (20 hr at 410), 60,ul of reaction mixture was spotted on Whatman 3MM paper which was developed by an ascending method with 1-butyric acid/0.5 M NH40H, 5:3 (vol/vol), for approximately 30 hr (8) . The paper was cut into 1-cm-wide strips and each strip was then assayed for radioactivity in a Packard scintillation counter. 3-no-Maru, Naka-ku, Nagoya, Japan. § To whom reprint requests should be addressed. 4173 The costs of publication of this article were defrayed in part by the payment of page charges. This article must therefore be hereby marked "advertisement" in accordance with 18 U. S. C. §1734 solely to indicate this fact. possibility that the sulfated glycosaminoglycans of RSVtransformed chondrocytes may be qualitatively different from those of normal chondrocytes, the fractions of each peak of Fig.   1 were pooled and the relative amounts of chondroitin 6-sulfate, chondroitin 4-sulfate, and other sulfated glycosaminoglycans were determined. This was done by digestion of the radioactive material with chondroitinase ABC followed by paper chromatography (Fig. 2) . As shown in Table 2 To examine the possibility that glycosidases of the transformed cells may have degraded the glycosaminoglycan chain, glycosaminoglycan portions of sulfated proteoglycans were analyzed on a Sephadex G-200 column. As shown in Fig. 3 Fig. 4 indicates that change in the sedimentation behavior of sulfated proteoglycans as described in Fig. 1 An important point of the present finding is that the sulfated proteoglycans from the cell layers of RSV-transformed chondrocytes as detected by sucrose density gradient centrifugation appeared to correspond to the sulfated proteoglycan peak detected in the chondrocytes of an earlier developmental stage (stage 5) (6). In addition, chondrocytes treated with bromodeoxyuridine, which is known to stop differentiation, also produce the slower sedimenting material described here. In general, it seems that bromodeoxyuridine prevents differentiation of cells, abolishing the typical markers such as production of chondroitin sulfate (16) in chondrocytes or production of creatine kinase in myogenic systems. It also prevents orderly differentiation of erythrogenic cells (17) . The 
